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Paul Maliakal, FRCR
Department of Radiology, Hull Royal Infirmary, Hull, Yorkshire, United KingdomAbstractAim: The fluoroscopically guided selective nerve root block (SNRB) is being used increasingly as a therapy for radicular pain as well as
a diagnostic tool. However, studies and the literature reviews have yet to reach a definite conclusion on the efficacy in this setting. Our aim
was to prospectively investigate factors that may affect the success of this procedure.
Materials and Methods: A total of 301 treatment episodes with 283 patients were assessed over 25 months by patient questionnaire over a 7-
day period. Changes in analgesic benefit over time, by operating consultant, referring specialty, spinal level, and the presence of peri-
procedural symptom provocation were evaluated. Statistical analysis was performed by using the c2 test, Wilcoxon test, and Kruskal-Wallis
rank sum test, and the asymptotic marginal-homogeneity test. P < .05 was considered significant.
Results: There was a statistically significant increase in pain relief over the 7 days after the procedure. Pain provocation during the procedure
did not improve analgesic success. Cervical, lumbar, and sacral level procedures were equally efficacious. The specialist who referred the
patient and the use of contrast to verify needle position during the procedure also did not affect the analgesic outcome. Overall, 69.1% of
patients experienced some pain relief by day 7.
Conclusion: Analgesic success rates of selective nerve root blocks did not vary with spinal level, or use of contrast or periprocedural
replication of symptoms, when using fluoroscopic guidance. Patients may expect a continued significant improvement in their symptoms for
at least a week after the procedure.ResumeObjet : La technique du bloc selectif de racines nerveuses guide par radioscopie est de plus en plus utilisee comme traitement contre la
douleur radiculaire et comme outil diagnostique. Toutefois, les etudes et les revues de la litterature ne permettent pas encore de tirer des
conclusions decisives quant a l’efficacite de cette technique. Notre objectif consiste a examiner de fac¸on retrospective les facteurs ayant une
eventuelle incidence sur la reussite d’une telle intervention.
Materiel et methodes : Au total, 301 traitements visant 283 patients ont ete evalues sur une periode de 25 mois au moyen d’un questionnaire
sondant les patients sur la douleur ressentie sur une periode de 7 jours. Les changements relatifs a l’efficacite analgesique au fil du temps ont
ete examines en fonction du consultant d’intervention, du domaine de specialite ayant demande l’intervention, de la region d’innervation et
de la pratique ou non d’un test de provocation peri-interventionnel. L’analyse statistique s’est appuyee sur le test du chi carre (c2), le test de
Wilcoxon et le test des rangs de Kruskal-Wallis ainsi que sur le test d’homogeneite marginale asymptotique. La valeur P < 0,05 a ete
consideree comme une valeur significative.
Resultats : Une amelioration statistiquement significative en matiere de soulagement de la douleur a ete constatee dans les 7 jours qui ont
suivi l’intervention. La pratique d’un test de provocation de la douleur durant l’intervention n’a pas ameliore l’efficacite analgesique de
l’intervention. Les interventions menees dans les regions cervicale, lombaire et sacree ont ete equivalentes sur le plan de l’efficacite. La
nature du specialiste ayant demande l’intervention et le recours a un produit de contraste pour verifier la position de l’aiguille au cours de
l’intervention n’ont pas eu d’incidence sur l’efficacite analgesique de l’intervention. Dans l’ensemble, 69,1 % des patients ont constate un
soulagement de la douleur dans les sept jours qui ont suivi l’intervention.* Address for correspondence: Paul I. Mallinson, FRCR, Department of
Radiology, Jim Pattison Pavilion, 899 W 12th Avenue, Vancouver, British
Columbia V5Z 1M9, Canada.
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(SNRB) is being used increasingly as a therapy for radicular
pain as well as a diagnostic tool. However, studies and the
reviews of the literature so far have not reached a definite
conclusion as to whether fluoroscopically guided SNRBs are
an effective therapy for radicular pain. A Cochrane System-
atic Review in 2000 did not reach a definite conclusion about
the efficacy of any form of spinal injection [1]. The 2008
update excluded studies on radicular pain [2]. Slosar et al [3]
stated that SNRBs may be therapeutic but that their diag-
nostic value was limited. DePalma et al [4] suggested that
there was ‘‘limited-moderate evidence’’ that transforaminal
epidural steroid injections are effective in treating radicular
pain. Gajraj [5] found that the SNRBs appeared to be
effective for radicular pain evaluation and therapy but that
further research was required. Buenaventura et al [6] found
U.S. Preventative Services Task Force level II-1 to II-2
evidence that lumbar transforaminal epidural injections
have a significant effect in relieving chronic pain of lumbar
disk herniation and radiculitis. Abdi et al [7] found moderate
evidence for lumbar and cervical nerve root pain relief with
transforaminal epidural steroid injections. Other reviews
considered only diagnostic use of SNRBs or other forms of
epidural injections [8,9].
With the existing uncertainty regarding efficacy, the aim
of this study was to investigate factors that may influence the
analgesic benefit of the SNRB. The hypotheses of this study
were as follows:
 The use of contrast to confirm needle position may
improve outcome.
 Spinal specialists will be more accurate in clinically
diagnosing radicular pain than nonspecialists. Patients
referred by spinal specialists should have a more favor-
able outcome due to a lower incidence of nonradicular
pathology.
 The technical difficulty of performing an SNRB varies
for different levels in the spine and, therefore, so will the
outcome. For example, access through the dorsal
foramina of the sacrum may sometimes be very
demanding. Patients who receive lumbar injections are
expected to do better than those who received cervical
injection, where the foramina are smaller; the literature
indicates that the complication risk may be higher and
more serious [10e13].
 The provocation of the patient’s symptoms during the
placement of the needle indicates correct needle position.
Patients who experience symptom provocation during
the procedure should have a more favorable outcomethan those who do not. Only studies in relation to needle
position (not symptom provocation) for diagnostic
SNRBs [14] and SNRB complication rates were found in
the literature [13].
 Pain relief during the first week should continue to
improve due to the action of the steroids, so that relief is
better at day 7 than at day 1. Results of studies about
steroid action, pathophysiology of radicular pain, and
SNRBs suggest that improvement should continue or be
maintained for a period of weeks to months [15e18].
Materials and Methods
The techniques used by each of the 2 consultant neuro-
radiologists are described below (R.B. and P.M.). Example
images are shown in Figures 1 to 3.Injection Methods
Practitioner A (R.B.)
For cervical injections for a supine patient, an antero-
lateral approach is used with oblique and anteroposterior
(AP) screening by using a 22-gauge needle. The outer
portion of the cervical foramen is entered, and <0.5 mL
myelographic contrast agent is injected to confirm the
absence of vascular filling and to confirm the perineural
location; 1 mL triamcinolone and 1 mL of 1% lidocaine are
injected. For lumbar injections, a 22-gauge needle is
advanced under fluoroscopy from an oblique approach by
using AP and lateral screening; then 0.5 mL of intravenous
contrast is injected at the final needle position to ensure no
vascular filling and to confirm the perineural location; then 1
mL triamcinolone and 1 mL bupivacaine are injected.
Practitioner B (P.M.)
For cervical injections (Figure 1), the same procedure is
used as described for practitioner A, but no contrast and
a posterolateral approach is used. For lumbar and sacral
injections (Figures 2 and 3), the same procedure as described
for practitioner A is used, but no contrast is used.Data Collection MethodsData were collected prospectively over 25 months, from
August 2006 to September 2008. All the patients who under-
went SNRB were given a questionnaire to complete after the
procedure. The patients were asked to score their pain relief on
a 4-point scale: 1 ¼ no relief; 2 ¼ mild relief; 3 ¼ moderate
relief; or 4 ¼ total pain relief, which began immediately after
Figure 1. An example of cervical nerve root injection, anteroposterior (A) and lateral (B) views.
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sufficient time for the injectate to take effect.
All the procedures were performed by 2 of the consultant
neuroradiologists in our department (R.B. and P.M.). The
performing consultant kept electronic records, including the
level of the procedure, the presence or absence of symptom
provocation during the procedure, and the name of the
referring physician. Patients were excluded from the study if
they did not return their questionnaire or complete it
correctly. The other exclusion criteria were the injection of
multiple roots in 1 procedure; incomplete records of the
procedure; or the performance of another procedure simul-
taneously, such as a disk or facet joint injection. Some
patients had more than 1 treatment episode.Figure 2. An example of lumbar nerve root injectThe referring physicians were classified into 3 groups:
orthopaedic surgeons; neurosurgeons; and nonspinal special-
ists (eg, general practitioners). Spinal levels were grouped into
the following 4 categories: cervical spine levels, lumbar spinal
levels (L1-L4) and (L5), and sacral levels (S1). These cate-
gories allowed patient numbers to remain statistically signif-
icant. A total of 301 separate treatment episodes that fit these
criteria were recorded during that period. Success was defined
as any degree of pain relief, from mild to total. Patient ages at
the time of the procedure ranged from 19-87 years old, with
amedian of 57 years. Themaximum number of procedures per
patient was 3. This study was designated as a service
evaluation; no change in existing practice was made for the
duration, and, thus, no ethical approval was deemed necessary.ion, anteroposterior (A) and lateral (B) views.
Figure 3. An example of sacral nerve root injection, anteroposterior (A) and lateral (B) views.
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after the procedure with those of day 7 was performed to
assess pain relief change during the first week. The results for
each of the other variables were assessed in 2 ways: pain
relief outcome at day 7, and pain relief outcome as an average
of the last 3 days’ pain relief scores. The individual statistical
tests used in each case are described in the Results section.
Results
The percentage of all patients who received some degree of
pain relief on day7was 69.1%overall; 59.5% receivedmild-to-
moderate pain relief, and 9.6% had total relief (Tables 1 and 2).Performing PhysicianA comparison of the pain relief scores at day 7 showed no
statistically significant difference in the procedure outcomes
between the 2 performing consultants. This was assessed by
using the c2 test for trend in proportions (c2 ¼ 0.1039; df ¼
1; P ¼ .7472). No difference was observed when an average
of the last 3 days scores was taken. This was assessed by
using the Wilcoxon rank sum test with continuity correction
(W ¼ 10689.5; P ¼ .8826).Spinal Level InjectedTable 2
Percentages for pain relief day-7 scores by practitionerFor the day 7 scores, the Pearson c2 test was used (c2 ¼
6.622; df ¼ 9; P ¼ .6764). For the 3-day average scores, the
Table 1
Frequency table for pain relief day-7 scores (total n ¼ 301)
Pain relief score 0 1 2 3
No. patients 93 82 97 29Kruskal-Wallis rank sum test was used (Kruskal-Wallis c2 ¼
2.3657; df ¼ 3; P ¼ .5). There was no statistically significant
difference in pain relief among the spinal levels at which the
procedure was performed in either evaluation. The data are
shown in the Table 3.Referring SpecialtyThe Pearson c2 test was used for day 7 data (c2 ¼ 7.1996;
df ¼ 6; P ¼ .3028). The Kruskal-Wallis rank sum test was
used to assess the 3-day average data (Kruskal-Wallis c2 ¼
3.7126; df ¼ 2; P ¼ .1563). No statistically significant
difference in pain relief was seen between groups in either
evaluation. The data are shown in Table 4.Provocation of SymptomsPatients were placed into 2 groups, depending on whether
or not their symptoms had been reproduced by the intro-
duction of the needle during the procedure. The c2 test for
trend in proportions was used to assess differences at day 7
(c2 ¼ 0.178; df ¼ 1; P ¼ .6731). The Wilcoxon rank sum test
with continuity correction was used to assess the difference
between the average scores of the last 3 days (W ¼ 9169.5;
P ¼ .8867). No statistical evidence was seen that pain relief
scores were influenced by provocation of symptoms during
the procedure (see Table 5).Pain relief score % by practitioner A % by practitioner B
0 30.5 31.1
1 28.0 26.8
2 29.7 33.9
3 11.9 8.2
Table 3
Percentages for pain relief day-7 scores by merged levels
Pain relief score % at C2-C8 % at L1-L4 % at L5 % at S1
0 36.4 22.0 30.0 33.7
1 27.3 29.3 26.9 26.7
2 22.7 34.1 36.2 30.2
3 13.6 14.6 6.9 9.3
Table 5
Percentages for pain relief day-7 scores by provocation of symptoms
Pain relief score % no provocation % symptoms provoked
0 36.0 29.0
1 25.0 28.0
2 25.0 35.0
3 14.0 8.0
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comparison of the first (immediately after the procedure) and
last (day 7) pain scores. The test for the change (marginal
homogeneity) of scores between the first time point and day 7
was assessed by using an asymptotic marginal-homogeneity
test for ordered data (c2 ¼ 9.2557; df ¼ 1; P ¼ .002348).
There was strong evidence of a trend from the first time point
to the final one, and the 2-way table (Table 6) shows a general
rise in pain scores: overall pain relief improved significantly
during the first week after the procedure.
Discussion
Nearly 70% of patients in this study experienced some
degree of pain relief on day 7. Direct comparison with other
studies was difficult because many factors varied among
them, including patient selection and exclusion criteria, the
number and type of injections performed, and the definitions
of success. No outcome difference was seen when contrast
was used. Although confirmation of the needle position
within the nerve sheath may be reassuring to the practitioner
and exclude intravascular needle placement, the analgesic
outcome may be no better. This may be due to local diffusion
and the systemic effects of the injectate, which would allow
a wider margin of error when placing the needle.
No significant difference in outcome was seen among the
different spinal levels. This may again be due to the effect of
local diffusion of the steroid, which permits a wider error
margin for the accuracy of needle placement. In addition,
knowledge of the technical difficulty and complications of
cervical SNRBs may have led to stricter patient selection by
the referring medical team. This, in turn, could give rise to
a better outcome than would otherwise be expected, with only
the cases thought most likely to benefit being referred.
Although not considered to be statistically significant, it was
noted that the cervical levels had the highest rate of patients
who experienced no relief (see Table 3). The specialty of theTable 4
Percentages for pain relief day-7 scores by referring specialty
Pain relief score
% by
neurosurgeon
% by orthopaedic
surgeon % by other
0 33.0 24.2 46.2
1 28.9 26.4 7.7
2 29.9 37.4 30.8
3 8.1 12.1 15.4referring team had no significant effect on outcome. However,
the majority of the referrals came from spinal specialists
(neurosurgeons and orthopaedic surgeons). Only 13 of the 301
episodes were not from these sources. The 13 comprised
referrals from general practitioners, neurologists, and rheu-
matologists. This result is limited by the small sample size.
Perhaps most surprisingly, the provocation of symptoms
during the procedure did not improve outcome. This could be
explained by the diffusion of the injectate locally to involve the
nerve root and possibly a systemic component to the action of
the injected steroid. A study of SNRBs on patients and
cadavers by using contrast concluded that provocation was
unnecessary for successful therapy [18]. It was suggested that
pain provocation might represent intraepineural injection,
which is more painful and risks mechanical impairment of the
nerve. The conclusionwas that provocation is often unpleasant
for the patient and that repeated attempts to achieve it may
prolong the procedure and increase the risk of complications.
There was a very strongly significant increase in pain
relief over the 7 days after the procedure, which is in keeping
with current knowledge of steroid action and the patho-
physiology of radicular pain [15,16]. It has been found that
steroid is detectable for 2-3 weeks in tissue after injection but
that the therapeutic effects may far outlast the presence of
measurable steroid [19]. Anecdotally, a review of some of the
clinical follow-up letters during this study revealed several
clear accounts of pain relief that lasted months. This is sup-
ported by the findings of Riew et al [20] and those of Riew
et al [21], who found that 17 of 55 patients who were offered
surgery or up to 4 SNRBs still had not had surgery 5 years
later. Ng et al [22] achieved sustained reduction in radicular
back pain at 3 months. Studies by Lutz et al [23], Riew et al
[21], and Vad et al [17] all achieved long-term effects with
multiple SNRBs. Interestingly however, 2 studies were per-
formed that found no benefit of steroid addition to bupiva-
caine used in epidural injections [24] and SNRBs [21].
Favorable points when considering a therapeutic SNRB
are the low rates and typically mild nature of the compli-
cations. Stalcup et al [13] did a study of 2217 SNRBS andTable 6
Contingency table for initial scores by day-7 scores
Initial pain
relief score
Day-7 pain relief score
0 1 2 3
0 55 36 30 8
1 17 24 24 11
2 14 17 32 5
3 7 5 11 5
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experienced lasting harm. Pfirrmann et al [18] reviewed the
literature and drew similar conclusions. However, several
cases of serious complications have been reported. In
cervical blocks, these complications have included dissec-
tion, stroke, and death [10]. Paraplegia caused by image-
guided lumbar SNRBs has been reported [25]. No patients
in our study experienced lasting complications.Limitations of This StudyRandomized control trials are the strongest evidence level
for evaluation of a treatment; our study was a prospective
cohort. However, randomized control trials create problems
in recruiting sufficient patient numbers and the ethical issues
around ‘‘sham procedures’’ whereby patients are injected
with a placebo. This study required no change of practice.
Patient questionnaire response rates are typically poor. Our
response rates were approximately 30% after only 1 week
with a simplified scale. The evaluation period was relatively
short (7 days), with a simplified pain scale to achieve an
adequate response. However, because the aim was to assess
factors that affect success, not the long-term therapeutic
benefit, this was considered sufficient time to allow the
steroid to take effect. A comparison with other studies may
have been easier had a visual analog scale been used. We did
not differentiate patients according to the intention of the
injection (diagnosis or therapy). The referring team did not
usually explicitly define this but the potential for a thera-
peutic benefit was present for every case. Finally, a patient’s
decision to fill out and return the questionnaire may have
been influenced by the degree of pain relief they experi-
enced, potentially introducing a degree of bias.
Conclusion
Analgesic success rates of the SNRB did not vary with
spinal level, use of contrast, or periprocedural replication of
symptoms when using fluoroscopic guidance. Patients may
expect a continued significant improvement in their symp-
toms for at least a week after the procedure.
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